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Description 

[0001] The invention relates to a control system of an 
automotive air conditioning device as indicated in the 
precharacterizing part of claim 1 and as disclosed in EP- 
A-0771 679, which has a filing date of 2d. October 1 996. 
[0002] In general, an automotive air conditioning de- 
vice has in a heater/cooler unit thereof various control 
doors, which are, for example, a mode door, an air mix 
door, an intake door and the like. These control doors 
are actuated by respective actuators which are control- 
led by a control unit. Usually, the actuator has an electric 
motor installed therein by which the corresponding con- 
trol door is driven. 

[0003] In order to explain the background of the in- 
vention, one conventional control system for controlling 
an automotive air conditioning device will be described 
with reference to Fig. 9 of the accompanying drawings. 
[0004] In the drawing, denoted by numeral 1 is a mode 
door actuator by which a mode door is actuated, 2 is an 
air mix door actuator by which an air mix door is actuated 
and 3 is an intake door actuator by which an intake door 
is actuated. These actuators 1 , 2 and 3 are totally con- 
trolled by control unit 4. A control panel 5 having control 
switches and display devices mounted thereon is con- 
nected to the control unit 4. 

[0005] The actuators, 1 2 and 3 are of a type having 
an electric motor 6 installed therein . Due to the individual 
work needed for detecting the angular position of the 
corresponding control door, the three actuators 1 , 2 and 
3 have different constructions. That is, the mode door 
actuator 1 has therein a position sensor 7 of a pattern 
type which is turned ON and OFF in accordance with 
the movement of an output shaft of the actuator to which 
the control door is linked. In the example of Fig. 9 where- 
in five air blowing modes are available, nine communi- 
cation wires are used. The air mix door actuator 2 has 
therein a potentio-balance-resistor (PBR) 8 which is a 
variable resistor whose slider is moved in accordance 
with the movement of an output shaft of the actuator for 
outputting a voltage signal whose magnitude represents 
the current angular position of the air mix door. In the 
illustrated example, five communication wires are used. 
While, the intake door actuator 3 has therein a position 
sensor 9 which is of the pattern type. In the illustrated 
example wherein three air intake modes are available, 
seven communication wires are used. 
[0006] That is, in the conventional control system 
shown in Fig. 9, twenty one communication wires in total 
are used between the control unit 4 and the group of the 
actuators 1 , 2 and 3. With usage of these communica- 
tion wires, a so-called "parallel communication" is car- 
ried out for totally controlling the actuators 1 , 2 and 3. 
The control unit 4 has therein a motor drive circuit for 
issuing a drive signal to the motor 6 of each actuator 1 , 
2 or 3. 

[0007] However, usage of such numerous communi- 
cation wires (that is, twenty one wires in total) and usage 
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of different types of actuators 1 , 2 and 3 inevitably in- 
duce a complicated and highly costed construction of 
the control system and thus of the air conditioning de- 
vice. 

5 [0008] In the above-mentioned EP-A-0 771 679 a 
control system of an automotive air conditioning device 
is disclosed using a bi-directional serial transmission as 
multiplex communication between the control unit and 
each of the actuators in order to decrease the number 

w of wires between the control unit and the actuators. In- 
stead of the twenty one wires of the prior art the above- 
mentioned control system requires only nine wires in- 
cluding only one communication wire through which 
said multiplex communication is carried out. 

is [0009] It is the object of the invention to provide a con- 
trol system of an automotive air conditioning device, 
which is simple in construction and reliable in operation. 
[0010] According to the invention, this object is solved 
by the features as claimed in claim 1 . 

20 [001 1] Details and advantages of the invention will be- 
come apparent from the following description when tak- 
en in conjunction with the accompanying drawings, in 
which: 

25 Fig. 1 is a schematic view of a control system of an 
automotive air conditioning device, which is one 
embodiment of the present invention; 
Fig. 2 is a schematic view of the control system of 
the invention; 

30 Fig. 3 is a view of an electric circuit employed in the 
invention; 

Fig. 4 is a view of the electric circuit of Fig. 3 with 
some parts removed; 

Figs. 5A, 5B, 5C, 5D and 5E are views of waveforms 
35 of various signals carried by a multiplex communi- 
cation signal used in the invention; 
Fig. 6 is a view showing the construction of the mul- 
tiplex communication signal; 
Fig. 7 is a block diagram of a control circuit which 
40 controls the electric motor in each actuator; 

Fig. 8 is a table showing the relationship between 
the output of a D/A converter and a motor stopping 
range; and 

Fig. 9 is a view similar to Fig. 1 , but showing a con- 
45 ventional control system of an automotive air con- 
ditioning device. 

[0012] Referring to Figs. 1 and 2, particularly Fig. 1 , 
there is shown a control system of an automotive air 
so conditioning device, which is an embodiment of the 
present invention. 

[001 3] In Fig. 1 , denoted by numerals 1 0, 1 0b and 1 0c 
are a mode door actuator, an air mix door actuator and 
an intake door actuator, which actuates a mode door, 
55 an air mix door and an intake door, respectively. These 
doors are arranged in a heater/cooler unit of the air con- 
ditioning device. More specifically, the mode door and 
the air mix door are installed in a heater/cooler section 
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of the unit and the intake door is installed in an air intake 
section of the same. The mode doorfunctions to provide 
various air blowing modes, the air mix doorfunctions to 
vary the rate between the amount of cooled air and that 
of heated air which are led to an air mix chamber pro- 
vided at a downstream end of the heater/cooler section. 
The intake door functions to vary the rate between the 
amount of outside air and that of inside air which are 
drawn by an electric fan installed in the air intake sec- 
tion. 

[0014] It is to be noted that in the present invention, 
the three actuators 10a, 10b and 10c are of the same 
type. That is, the actuators 10a, 10b and 10c are of a 
so-called "PBR" type actuator which comprises an elec- 
tric motor 6 which drives the corresponding control door 
and a potentio-balance-resistor (PBR) 8 which serves 
as a door position detector. As is described herein- 
above, the PBR type detector 8 outputs a voltage signal 
whose magnitude represents the current angular posi- 
tion of the corresponding control door. Each actuator 
10a, 10b or 10c has an integrated circuit (IC) 11 installed 
therein. 

[0015] The integrated circuit 11 is arranged to have 
three functions, which are a first function to communi- 
cate with an external element, a second function to pro- 
duce a control signal for the electric motor 6 and a third 
function to produce a drive signal for the electric motor 
6. The integrated circuit 1 1 comprises a communication 
control section 12 and a motor drive section 13. The 
communication control section 12 is connected to the 
PBR type position detector 8 and has both the first and 
second functions. While, the motor drive section 13 is 
connected to the motor 6 and has the third function, that 
is, the function to drive the motor 6 in accordance with 
the control signal issued from the communication con- 
trol section 12. As shown in Fig. 2, the integrated circuit 
11 of each actuator 10a, 10b or 10c is mounted on a 
circuit board 14. 

[0016] The three actuators 10a, 10b and 10c are to- 
tally controlled by the control unit 1 5 which has a micro- 
computer installed therein. 

[0017] The actuators 1 0a, 1 0b and 1 0c are connected 
to the control unit 1 5 through one power wire 1 6 and one 
communication wire 1 7. More specifically, from the con- 
trol unit 1 5, there extend only two wires 1 6 and 1 7, which 
are connected to the three actuators 10a, 10b and 10c 
in a parallel manner. Each actuator 10a, 10b or 10c has 
an earth wire 18 connected to the ground. Thus, each 
actuator 10a, 10b or 10c has one power wire 16, one 
communication wire 17 and one earth wire 18. That is, 
the number of the wires employed between the control 
unit 1 5 and the three actuators 1 0a, 1 0b and 1 0c is only 
nine, which is quite small as compared with that (viz., 
twenty one) of the wires employed in the above-men- 
tioned conventional control system. 
[0018] That is, in the control system of the present in- 
vention, by using only the communication wire 17, a bi- 
directional signal flow of communication is carried out 



between the control unit 15 and each of the actuators 
10a, 10b and 10c. For this communication, a so-called 
"serial transmission" is used. 
[0019] A control panel 5 is connected to the control 

5 unit 1 5. The control panel 5 has mounted thereon a plu- 
rality of control switches and a plurality of display devic- 
es which are connected to the control unit 15 through 
wires. As is seen from fig. 2, the control panel 5 is at- 
tached to a housing of a controller 1 9 in which the control 

10 unit 15 is installed. Designated by numeral 20 is a bat- 
tery which is connected to the controller 19. 
[0020] Although not shown in the drawings, to the 
control unit 15, there are connected various sensors, 
which are for example an inside air temperature sensor 

15 which senses the temperature of the air in the passen- 
ger room, an outside air temperature sensor which 
senses the temperature of the outside air and a solar 
radiation quantity sensor which senses the quantity of 
solar radiation supplied to the vehicle. Processing the 

20 information signals from the sensors and the control 
switches, the control unit 15 issues instruction signals 
to the actuators 10a, 10b and 10c through the single 
communication wire 17. 

[0021] As has been described hereinabove, in the 
25 conventional control system of Fig. 9, the motor drive 
circuit for issuing a drive signal to the motor of each ac- 
tuator is installed in the control unit 4. While, in the con- 
trol system of the invention, each of the actuators 10a, 
1 0b and 1 0c is equipped with such motor drive circuit 1 3 . 
30 [0022] In Fig. 3, there is shown the detail of the control 
system of the present invention. For simplification of the 
drawing, only one actuator 10a is shown. 
[0023] As shown, the control unit 15 comprises a mi- 
crocomputer (CPU) 21 which is provided with a clock 
35 terminal (CLK) for outputting a clock signal, a transmis- 
sion terminal (Tx) for outputting a data signal and a re- 
ceiving terminal (Rx) for receiving signals from the ac- 
tuators 10a, 10b and 10c. As will be described in detail 
hereinafter, in the present invention, for communication 
40 from the control unit 15 to the actuators 10a, 10b and 
10c, both the clock signal and the data signal travel 
through the communication wire 17. Between the clock 
terminal (CLK) and the communication wire 17, there 
are arranged a resistor R1 , a transistor T1 and a resistor 
45 R2 in series. Between the transmission terminal (Tx) 
and the communication wire 17, there are arranged a 
resistor R3, a transistor T2 and a resistor R4 in series. 
Between the receiving terminal (Rx) and the communi- 
cation wire 17, there are arranged a resistor R5 and a 
so resistor R6 in such a manner as shown. An electric pow- 
er source 20 is connected through a diode D 1 to the con- 
trol unit 15. That is, the electric power is fed to the CPU 
21 through a resistor R7 and to the actuators 10a, 10b 
and 10c through the power wire 16. 
55 [0024] Each actuator 10a, 10b or 10c comprises an 
electric motor 6, a PBR type position sensor 8 and an 
integrated circuit IC. A receiving terminal Rx' of the in- 
tegrated circuit IC is connected through a resistor R8 to 
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the communication wire 1 7. A transmission terminal Tx" 
of the integrated circuit IC is connected through a resis- 
tor R9 to the communication wire 17. Power feeding to 
the integrated circuit IC is made through the power wire 
16. Designated by R10 is a protection resistor. The mo- 
tor 6 is connected to certain terminals of the integrated 
circuit IC. An earth terminal of the integrated circuit IC 
is grounded through an earth line 1 8. One terminal of 
the position sensor 8 is connected to a power terminal 
(5V, for example) of the integrated circuit IC, and the 
other terminal of the position sensor 8 is connected to 
the earth line 18. Accordingly, the position sensor 8 out- 
puts a voltage ranging from OV to 5V. The current posi- 
tion of the control door is represented by the voltage out- 
putted from the position sensor 8 in accordance with the 
displacement of a slider 22 of the position sensor 8. The 
slider 22 is moved in accordance with the pivotal move- 
ment of the control door. The voltage signal from the po- 
sition sensor 8 is fed to a given terminal of the integrated 
circuit 11. 

[0025] In the present invention, a patterned resistor 
part of the PBR type position sensor 8 is printed on the 
circuit board 14, and the slider 22 slides on the resistor 
part. The position sensor 8 of this type is simple in con- 
struction. 

[0026] The patterned resistor part of the position sen- 
sor 8 is formed at both sides of the slider 22 with two 
stopper sections 23a and 23b. One stopper section 23a 
is connected to the power terminal (5V), and the other 
stopper section 23b is connected to the earth line 18. 
That is, when, due to trouble of the integral circuit 11 or 
the like, the slider 22 comes to an extreme position 
where the slider 22 contacts the stopper section 23a or 
23b, the electric motor 6 is enforcedly stopped. 
[0027] In the following, the communication carried out 
in the control system will be described with reference to 
Fig. 4. 

[0028] As is described hereinabove, for the commu- 
nication from the control unit 15 to the actuators 10a, 
10b and 10c, both the clock signal and the data signal 
are transmitted simultaneously through the communica- 
tion wire 17. As shown, the communication control sec- 
tion 1 2 of the integrated circuit 1 1 of each actuator 1 0a, 
10b or 10c comprises a first comparator 24, a second 
comparator 25 and a transistorT3. That is, the first com- 
parator 24 has a positive input terminal into which the 
data signal is fed and a negative input terminal into 
which a reference signal having a threshold value is fed. 
The reference signal is issued from a memory 26 . The 
second comparator 25 has a positive input terminal into 
which the clock signal is fed and a negative input termi- 
nal into which a reference signal having a threshold val- 
ue is fed. The reference signal is issued from a memory 
27. 

[0029] In case wherein the data is transmitted from 
the control unit 1 5 to each actuator 1 0a, 1 0b or 1 0c, the 
clock signal (see Fig. 5A) from the clock terminal (CLK) 
of the CPU 21 and the data signal (see Fig. 5B) from the 



transmission terminal (Tx) of the CPU 21 are composed 
to produce a multiplex communication signal (see Fig. 
5C). The multiplex communication signal is led through 
the communication wire 1 7 to the communication con- 
s trol section 12 of the integrated circuit 11 of each actu- 
ator 10a, 10b or 10c. As is seen from Fig. 5C, the mul- 
tiplex communication signal is constructed to express 
three conditions (viz., high (H), low (L) and off) by the 
height of pulses. In the high condition (H) , both the data 
10 signal and the clock signal are included, while in the low 
condition (L), only the clock signal is included. Accord- 
ingly, if the threshold value for the first comparator 24 is 
set to have an intermediate value between respective 
values of the high condition (H) and the low condition 
15 (L) and the threshold value for the second comparator 
25 is set to have an intermediate value between respec- 
tive values of the low condition and the off condition, the 
multiplex communication signal from the control unit 15 
can be decomposed to the data signal and the clock sig- 
20 nal at the first and second comparators 24 and 25, re- 
spectively. That is, as is understood from Fig. 5(C), at 
the first comparator 24, the communication signal from 
the control unit 15 is compared with the data threshold 
value, while at the second comparator 25, the commu- 
25 nication signal from the control unit 1 5 is compared with 
the clock threshold value. When the value of the com- 
munication signal is higher than the data threshold val- 
ue, the first comparator 24 issues ON signal represent- 
ing the data signal (see Fig. 5(D)). When the value of 
30 the communication signal is higher than the clock 
threshold value, the second comparator 25 issues ON 
signal representing the clock signal (see Fig. 5(E)). Like 
the manner as mentioned hereinabove, the clock data 
from the control unit 15 is fed to each of the actuators 
35 10a, 10b and 10c. 

[0030] Thus, in the invention, there is no need of pro- 
viding the signal receiving side (viz., the actuators 1 0a, 
1 0b and 1 0c) with signal transmitting means. That is, in 
the invention, a so-called "self-synchronized communi- 
40 cation" is established. Each actuator 1 0a, 1 0b or 1 0c is 
controlled by the clock signal decomposed from the 
communication signal. 

[0031] As is described hereinabove, in the invention, 
for the communication between the control unit 15 and 
45 each actuator 1 0a, 1 0b or 1 0c, the multiplex communi- 
cation signal is employed. This means that in the inven- 
tion, there is needed only one communication wire 17 
for such communication. 

[0032] Although the communication signal is con- 
so structed to have two types of pulses which are high (H) 
and (L) types as is mentioned hereinabove, in the inven- 
tion, three subsequent pulses are used for expressing 
binary data of two bits, that is, for coding of the data. 
That is, if the pulses are HHL pulses, "SOM" is ex- 
55 pressed. If HHH pulses, M 00" is expressed, if HLH puls- 
es, "01" is expressed, if HHL pulses, "10" is expressed, 
and if HLL pulses, M 11" is expressed. 
[0033] The serial signal used in the multiplex commu- 
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nication has such a construction as shown in Fig. 6. Des- 
ignated by "SOM" (Start of Message) is a part using 8/3 
bits, which represents the starting of transmission. Des- 
ignated by "ADR" (Address) is a part using 3 bits, which 
represents the address of each actuator 10a, 10b or 
10c. That is, since, in the invention, the common instruc- 
tion signals from the control unit 15 are applied to all of 
the actuators 10a, 10b and 10c at the same time, such 
ADR part is employed for distinguishing the instruction 
signals. Designated by "EN A" (Enable) is a part using 1 
bit, which represents whether the motor 6 should be en- 
ergized or not. With this part, the motor 6 can be enforc- 
edly stopped in an abnormal condition. Designated by 
"DATA" (Data) is a part using 7 bits, which represents 
various information for controlling the actuators 10a, 
1 0b and 1 0c, that is, target angular positions of the cor- 
responding control doors. Designated by "PRTY" (Par- 
ity) using 1 bit, which represents odd parity for "SDR", 
"EN A" and "DATA". That is, when odd, it is judged that 
the communication of "ADR", "EN A" and "DATA" is nor- 
mal, while, when even, it is judged that the communica- 
tion of the same is abnormal. The above-mentioned 
parts "SOM", "ADR", "ENA", "DATA" and "PRTY" are of 
the information which is fed to each actuator 1 0a, 1 0b 
or 10c from the control unit 15. Designated by "POS" 
(Motor position) is a part using 1 bit, which is to be trans- 
mitted to the control unit 1 5 from the actuators 1 0a, 1 0b 
and 10c. That is, the "POS" part represents when the 
corresponding control door has assumed the target an- 
gular position or not. 

[0034] That is, the communication signal traveling 
through the communication wire 17 comprises the 
"ADR", "ENA", "DATA" and "PRTY" parts which are 
transmitted from the control unit 1 5 to the actuators 1 0a, 
10b and 10c, and the "POS" part which is transmitted 
from the actuators 10a, 10b and 10c to the control unit 
15. 

[0035] Upon receiving the data from the control unit 
15, each actuator 10a, 10b or 10c operates the corre- 
sponding electric motor 6 with an aid of an electric circuit 
which will be described in the following. 
[0036] Fig. 7 shows a detailed view of the electric cir- 
cuit which practically controls the electric motor 6 by 
processing the outputs (viz., data signal and clock sig- 
nal) from the first and second comparators 24 and 25. 
[0037] As shown in the drawing, the circuit comprises 
a target value resistor 28 which temporarily stores a dig- 
ital data of the target angular position (target value) of 
the control door, which data is included in the data signal 
from the first comparator 24. The output of the resistor 
28 is fed to an adder 29 in which 2 (two) is added to the 
target value. The clock signal from the second compa- 
rator 25 is fed to a switching circuit 30 which has two 
types of outputs alternatively changed. Outputs from the 
resistor 28, the adder 29 and the switching circuit 30 are 
fed to a selector 31 . That is, in accordance with the type 
of output from the switching circuit 30, the selector 31 
selects either the output from the resistor 28 or the out- 



put from the adder 29, that is, the output (from the re- 
sistor 28 ) representing the target value signal (lower 
limit value signal) and the output (from the adder 29) 
representing a somewhat higher target value signal 
5 (viz., upper limit value signal) provided by adding 2 (two) 
to the target value. Output of the selector 31 is fed to a 
D/A converter 32 which converts the digital data of the 
output from the selector 31 to a corresponding analog 
data. Output from the D/A converter 32 and output from 
10 the position sensor 8 are fed to negative and positive 
terminals of a third comparator 33 respectively. Output 
from the third comparator 33 and the output from the 
switching circuit 30 are fed to an ON/OFF circuit 34 
which, based on the information possessed by the out- 
15 puts fed thereto, decides whether the electric motor 6 
should be run in a normal direction, reversed direction 
or stopped. Output from the ON/OFF circuit 34 is fed to 
a motor drive circuit 13 which, based on the decision by 
the ON/OFF circuit 34, controls the electric motor 6. 
20 [0038] In general, in the PBR type position sensor 8, 
longitudinal end portions (about 5 % in length) of the 
resistor part have a weak detecting aocuracy. That is, in 
that area, the linearity is lowered. In view of this, such 
end portions are not used for detecting the position of 
25 the control door and the D/A converter 32 is arranged 
to output a voltage ranging from 0.05V to 4.95V. The 
target value of the angular position of the control door 
is represented by 7 bits (the range from 0.05V to 4.95V 
is divided by 128). 
30 [0039] As is described hereinabove, in accordance 
with the clock signal switched by the switching circuit 
30,theselector31 feeds the D/A converter 32 with either 
the lower limit value signal from the resistor 28 or the 
upper limit value signal from the adder 29 thereby to op- 
35 erate the electric motor 6 to run in a normal direction, a 
reversed direction or stop. In practice, the control door 
is controlled to take a position between an angular po- 
sition determined by the lower limit value signal and an 
angular position determined by the upper limit value sig- 
40 nal. Thus, the most desirable angular position of the 
control door is determined by an intermediate value be- 
tween the lower limit value and the upper limit value, 
which is provided by adding 1 (one) to the target value 
issued from the resistor 28. 
45 [0040] Fig. 8 shows the relationship between the dis- 
persion of the output of the D/A converter 32 and the 
range (viz., motor stopping range) within which the elec- 
tric motor 6 is stopped. 

[0041] The control achieved by using one D/A con- 
so verter 32 and one comparator 33 makes the control error 
very small. The reason of this will be explained in the 
following with respect to the accuracy of the D/A con- 
verter 32 , that is, with respect to respective dispersions 
"A" and "B" of the upper and lower limit values. Because 
55 the upper and lower limit values are outputted by the 
single D/A converter 32, they are not scattered sepa- 
rately and thus the relative dispersion therebetween is 
very small. That is, the upper and lower limit values are 
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allowed to have certain but substantially equal errors 
keeping the difference therebetween constant. This 
means that the dispersion of the motor stopping range 
is very small, and thus, undesired hunting phenomenon 
of the motor 6 is prevented with a much narrower motor 
stopping range M C M . As a result, the doorstop positioning 
accuracy "D" is improved. Preparation of both the upper 
and lower limit values by only the adder 29 induces a 
simple and thus low costed electric circuit. 
[0042] In the following, advantages of the invention 
will be described. 

[0043] In the present invention, the actuators 1 0a, 1 0b 
and 10c are of the PBR type motor actuator having an 
electric motor installed therein, the electric connection 
between the control unit 15 and each actuator 1 0a, 1 0b 
or 10c is achieved by only the power wire 16 and the 
communication wire 1 7, and the control, of each actua- 
tor 10a, 10b or 10c is carried out by using the multiplex 
communication on the communication wire 17. Thus, 
the number of wires needed for electrically connecting 
the control unit 1 5 and each actuator 1 0a, 1 0b or 1 0c is 
greatly reduced as compared with the case of the 
above-mentioned conventional control system of Fig. 9. 
That is, in the invention, only nine wires are needed. 
While, in the conventional one, twenty one wires are 
needed. 

[0044] Since the three actuators 1 0a, 1 0b and 1 0c are 
all the same, the control system is simple in construction 
and low in cost. That is, in the invention, there is no need 
of using different types of actuators. 
[0045] Unlike in the case of the conventional control 
system, the motor driving control in the invention is ef- 
fected by each actuator 10a, 10b or 10c which has the 
integrated circuit 11 installed therein. Thus, the load of 
the micro-computer 21 of the control unit 15 is lowered 
inducing simplification of the logic for controlling each 
actuator 10a, 10b or 10c. Thus, the control system of 
the invention can be operated with a simple and thus 
low costed software. 

[0046] Because of simplification of each actuator 1 0a, 
1 0b on Oc, the control unit 1 5 can be made compact in 
size. This brings about an easy integration of the control 
unit 1 5 with the control panel 5 and/or the actuators 1 0a, 
10b and 10c. 

[0047] Due to usage of the actuators 1 0a, 1 0b and 1 0c 
all of which are of the PBR type position sensor, devel- 
opment of auxiliary equipment is easy. 
[0048] Although the above-description is directed to 
the example wherein three actuators 1 0a, 1 0b and 1 0c 
are controlled by the control unit 15, at most 8 (eight) 
actuators can be controlled by the control unit 15 pro- 
vided that the ADR part of the serial signal used in the 
multiplex communication has 3 bits. 



Claims 

1. A control system of automotive air condition device, 



comprising: 

a heater/cooler unit having therein a plurality of 
control doors by which various air flow modes 
5 are provided; 

a plurality of identical actuators (10a, 10b, 10c) 
actuating the control doors, each actuator in- 
cluding an electric motor (6) driving the corre- 

10 sponding control door, a position detector (8) 

issuing a current position signal representative 
of the current angular position assumed by the 
corresponding control door, and a control cir- 
cuit (11) controlling said electric motor (6) by 

is processing both said current position signal as 

well as a target position signal applied thereto; 
and 

a control unit (15) totally controlling said actu- 
20 ators (10a, 10b, 10c) by means of a multiplex 

communication carried out between said con- 
trol unit and each of the said actuators, said 
control unit issuing said target position signal 
to each of said actuators; wherein said position 
25 detector (8) is of a potentio-balance-resistor 

type having a slider (22) movable in accord- 
ance with movement of the corresponding con- 
trol door; 

30 characterized in that 

said position detector (8) is provided at both sides 
of the slider (22) with two stopper sections (23a, 
23b) enforcedly stopping energization of the electric 
motor (6), due to trouble of the control circuit (11) or 
35 the like, the slider comes to contact with one of the 
two stopper sections (23a, 23b). 

2. A control system as claimed in claim 1 , in which all 
of said actuators (10a, 10b, 10c) are electrically 

40 connected to said control unit (15) by one commu- 
nication wire (1 7) through which said multiplex com- 
munication is carried out. 

3. A control system as claimed in claim 2, in which said 
45 position detector (8) is of a variable resistor which 

is arranged to output a voltage whose magnitude is 
varied in accordance with angular position of the 
control door. 

50 4. A control system as claimed in claim 1 , in which the 
control circuit (11 ) of each actuator (1 Oa, 1 0b, 1 0c) 
comprises: 

a communication control section (1 2) which re- 
55 ceives a serial signal from said control unit (1 5) 

and extracts from the serial signal said target 
position signal; 
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a judging section which, based on both the out- 
put from said communication control section 
(12) and the output from said position detector 
(8), judges whether the electric motor (6) 
should be run in a normal direction, reversed 
direction or stopped; and 

a motor drive section (13) which, based on the 
output from said judging section, controls said 
electric motor (6). 

5. A control system as claimed in claim 4, in which 
each of the control circuit (1 1 ) of each actuator ( 1 0a, 
10b, 10c) comprises an integral circuit. 



PatentansprUche 

1. Steuerungsvorrichtung fur eine Kraftfahrzeugkli- 
maanlage, die umfasst: 

eine Heiz-/Kuhleinheit rnit einer Mehrzahl von 
Steuerklappen, durch die verschiedene Luft- 
stromungsbetriebsarten bereitgestellt werden; 

eine Mehrzahl von identischen Betatigungsvor- 
richtungen (10a, 10b, 10c), die die Steuerklap- 
pen betatigen, wobei jede Betatigungsvorrich- 
tung einen Elektromotor (6), der die entspre- 
chende Steuerklappe bewegt, einen Stellwert- 
geber (8), der ein gegenwartiges Stellungssi- 
gnal ausgibt, das fur die gegenwartige Winkel- 
stellung reprfisentativ ist, die von der entspre- 
chenden Steuerklappe eingenommen wird, 
und eine Steuerschaltung (11) umfasst, die den 
Elektromotor (6) steuert, indem das gegenwar- 
tige Stellungssignal sowie ein an sie angeleg- 
tes Sollstellungssignal verarbeitet werden; und 

eine Steuereinheit (1 5), die die Betatigungsvor- 
richtungen (10a, 10b, 10c) vollstandig mittels 
einer Multiplexubertragung steuert, die zwi- 
schen der Steuereinheit und einer jeden Beta- 
tigungsvorrichtung ausgefuhrt wird, wobei die 
Steuereinheit das Sollstellungssignal an eine 
jeweilige Betatigungsvorrichtung ausgibt und 
der Stellwertgeber (8) ein Potentiometer-Ba- 
lancewiderstand miteinem Gleitteil (22) ist, das 
entsprechend der Bewegung der entsprechen- 
den Steuerklappe bewegbar ist, 

dadurch gekennzeichnet, dass 
der Stellwertgeber (8) auf beiden Seiten des Gleit- 
teils (22) mit zwei Anschlagabschnitten (23a, 23b) 
versehen ist, die die Erregung des Elektromotors 
(6) zwangsweise bei Schwierigkeiten mit der Steu- 
ereinheit (11) Oder Ahnlichem anhalten, wobei das 
Gleitteil mit einem der Anschlagabschnitte (23a, 



23b) in Kontakt kommt. 

2. Steuerungsvorrichtung wie in Anspruch 1 bean- 
sprucht, in der die gesamten Betatigungsvorrich- 
5 tungen(10a, 10b, 10c) elektrisch mit der Steuerein- 
heit (15) durch einen Kommunikationsdraht (17) 
verbunden sind, uber den die Multiplexubertragung 
ausgefuhrt wird. 

10 3. Steuersystem wie in Anspruch 2 beansprucht, in 
der der Stellwertgeber (8) ein veranderbarer Wider- 
stand ist, der ausgelegt ist, eine Spannung auszu- 
geben, deren GroBe sich entsprechend der Winkel- 
position der Steuerklappe andert. 

15 

4. Steuerungsvorrichtung wie in Anspruch 1 bean- 
sprucht, in der die Steuerschaltung (11) einer jeden 
Betatigungsvorrichtung (10a, 10b, 10c) umfasst: 

20 einen Ubertragungssteuerabschnitt (12), der 

ein serielles Signal von der Steuereinheit (15) 
erhalt und aus dem seriellen Signal das Soll- 
stellungssignal gewinnt; 

25 einen Entscheidungsabschnitt, der auf der 

Grundlage der Ausgabe von dem Ubertra- 
gungssteuerabschnitt (12) und der Ausgabe 
von dem Stellwertgeber (8) entscheidet, ob der 
Elektromotor (6) in einer normalen Richtung 

30 oder umgekehrten Richtung umlaufen Oder an- 

gehalten werden soli; und 

ein Motorantriebsabschnitt (13), der auf der 
Grundlage der Ausgabe von dem Entschei- 
35 dungsabschnitt den Elektromotor (6) steuert. 

5. Steuerungsvorrichtung wie in Anspruch 4 bean- 
sprucht, in der die jeweilige Steuerschaltung (11) 
von jeder Betatigungsvorrichtung (10a, 10b, 10c) 

40 eine integrierte Schaltung umfasst. 



Revendlcations 

45 1 . Systeme de commande d'un dispositif de condition- 
nement tfair de v^hicule, comprenant: 

une unite de chauffage/de refroidissement 
ayant a l'int6rieur plusieurs portes de comman- 
so de par lesquelles divers modes de flux d'air 

sont re" alises ; 

une plurality d'actionneurs identiques (10a, 
1 0b, 10c) actionnant les portes de commande, 
55 chaque actionneur incluant un moteur Slectri- 

que (6) entraTnant la porte de commande cor- 
respondante, un d6tecteur de position (8) 
Smettant un signal de position courante repr6- 
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sentatif de la position angulaire courante occu- 
p6e par la porte de commande correspondante 
et un circuit de commande (11) commandant 
ledit moteur eiectrique (6) en traitant a la fois 
ledit signal de position courant ainsi qu'un si- 5 
gnal de position cible applique a celui-ci ; et 

une unite de commande (15) commandant en- 
tierement lesdits actionneurs (10a. 10b, 10c) 
au moyen d'une communication multiplex ef- 10 
fectuee entre ladite unite de commande et cha- 
cun desdits actionneurs, ladite unite de com- 
mande emettant ledit signal de position cible a 
chacun desdits actionneurs ; ou ledit detecteur 
de position (8) est d'un type a resistance a po- *s 
tentiometre d'6quilibrage comportant un cur- 
seur (22) d6plagable en accord avec le mouve- 
ment de la porte de commande 
correspondante ; 

20 

caracterise en ce que 

ledit detecteur de position (8) presente aux deux c6- 
t6s du curseur (22) deux sections d'arret (23a, 23b) 
arretant de force I'excitation du moteur eiectrique 
(6), en raison d'un incident du circuit de commande 2 $ 
(11) ou analogue, le curseur vient en contact avec 
Tune des deux sections d'arret (23a, 23b). 

2. Systeme de commande selon la revendication 1 , 
dans lequel tous les actionneurs precites (1 Oa, 1 0b, 30 
10c) sont relies eiectriquement a ladite unite de 
commande (15) par un fil de communication (17) 
par lequel ladite communication multiplex est exe- 
cutee. 

35 

3. Systeme de commande selon la revendication 2, 
dans lequel ledit detecteur de position (8) est une 
resistance variable qui est agencee pour 6mettre 
une tension dont la grandeur varie en accord avec 

la position angulaire de la porte de commande. *o 

4. Systeme de commande selon la revendication 1 , ou 
le circuit de commande (11) de chaque actionneur 
(10a, 10b, 10c) comprend: 

45 

une section de commande de communication 
(12) qui recoit un signal s6riel de ladite unite de 
commande (15) et qui extrait du signal s6riel 
ledit signal de position cible ; 

50 

une section depreciation qui, sur la base a la 
fois de la sortie de la section de commande de 
communication (12) et de la sortie dudit detec- 
teur de position (8) etablit si le moteur eiectri- 
que (6) devrait tourner dans une direction nor- ss 
male, une direction inverse ou devrait etre 
arrete ;et 



une section d'entraTnement de moteur (1 3) qui, 
sur la base de la sortie de ladite section d'ap- 
preciation, commande ledit moteur eiectrique 
(6). 

5. Systeme de commande selon la revendication 4, 
dans lequel chaque circuit de commande (11) et 
chaque actionneur (10a, 10b, 10c) comprennentun 
circuit integral. 
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